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Abstract of JP9151371 
PROBLEM TO BE SOLVED: To obtain an 
organic thin film EL element which contains a 
low- or high-molecular weight compound 
based on a specific chemical structure in the 
organic thin film layer, enables high-intensity 
luminescence with a lowered voltage and has 
high heat resistance and a high glass 
transition point SOLUTION: This EL element 
contains a low- or high-molecular-weight 
compound based on a chemical structure of 
formula l(R1 -R5 are each H, methyl, methoxy, 
an aryl such as phenyl, trifluoromethyl, 
hydroxy, hydroxymethyl, formyl, amino or the 
like; (n) is 1, 2) in its organic thin film layer. 
The compound of formula I is, for example, a 
compound of formula II. The organic thin film 
EL element desirably contain the compound of 
formula I and at least one other low-molecular- 
weight hole transport material with a molecular 
weight of 245-2,000 in the hole transport layer. 




H 3 r 




n 



Data supplied from the esp@cenet database - Worldwide 



http://v3 .espacenet.com/textdoc?DB=EPODOC&IDX=JP9 151371 &F=0 



11/18/2005 



<19>B*H»HFJf (JP) 02) £t ^ If ^ # (A) (ll)1$f*fflK&BS## 

4#Hf!¥9- 151371 

(43)^H0 ¥l£ 9 *P(1997) 6/§10B 

(5D intci. 8 mm*$ ffj*iim*n fi ms3&mffi 

C0 9K 11/06 9280-4H C0 9K 11/06 Z 

11/00 9280-4H 11/00 A 

H 0 5 B 33/14 H 0 5 B 33/14 



SffiSUR W*««D»3 OL (i£ 12 H) 



<2i)mH## 


iftiW -312576 


(71) USA 


000003193 










(22) ttiSi B 


¥f£7*P(1995)ll/!30B 




Xttm»UMNK 1TS5S1^ 






(72)38«# 


«f- 








m^#mK^3KlTB5#l^ dbJgfJJ 














(72)*!»g 










SC93»/J^#rUt»r2-24-16 «SC«X 














(72)58W# 


em mm 








^□K«/j^#mf«r2-24-i6 jn&mr. 











(54) \sm<»4,m ti»iELS?p 

(57) [31^] 

fflv <fc 9 4><S«E-Cie»*583tSr"5riBi U #7 

«»)SEL5(i^srai«-f st>wrfc*>, Mb 2) 

(ffcl) T?^Ufc{k-&«ji:, tewiiH±©»ft2 4 
5-20 0 0£(TW(S^^-IE5L*a^«-i|sfSrlE7LaA«S3iS 




im&m i ] 'p* < 1 t> zstt i ^«±»^r [ft 1 ] 




h,c 



[fS*:«2] 
[ft 2] 




o 






CH 3 



H 3 C 



4 5-2 000 UT<Di&<Dfeft*lEKto&W& 1 
« 1 *> * V 2 f2«tf>W$S»£l E L fjf ^. 
[00 0 1] 

10 0 0 2] 

^'^{t<DC. W. Ta n g^l£<£ t)fB£;ftfc4#&gBg5 
9-194393 #42i«. 4$IH1BB 6 3-2 6 4 6 9 2^ 
^PSBg 63-295695 7WK« 



[0 003].BifcwtJ:}fc, *-f. tf^^Wili:? 
^f/^$oS^fi»tt(DS« (l) ±lc, JK«, -fa-v 

xx<om&mfkm (otito^^p) ^i^it« 

m<Dmm (2) «$H5o *icW«iE?LiiA*6iSS 
(3) iUt, i7^nVT^y ffiTCuPci:l& 

[0 0 0 4] 

Mk3] 



CH 




yjVy** • ys9-%5 \m%\ 2fg9 1 31 (1 

v?y^^!6 5*»9*JB3 6 1 01 (1 9 8 9$) , 

• U*-K!6 5*S7fl8 0 71 (1 9 9 
4$) ic -««fcf*»tt* *«jE5LaA«iS 





[o o o 5] -v»zti&tt&mi 9 i -tr* 

1. 4t-182. 4^) , 
[0 0 0 6] 



-2- 



lit 4] 




[0 0 0 7] -e^$*l<5{fr&*N f N, N* , N' 
h7-p-h!)^-l, 1 ' —\?7 =-~>V- A, 4 9 - 

*St$> (SL&i 2 ot:) ^ 

[0 0 0 8] 

Kb 5] 




[0 0 0 9] -C/T^^6f^N, N' ^-^7x- /V— 
N, N ' (3 -^/l^m^ /V) -1, I s —If 

:7^~/U-4, 4' -v^T^^ (B^l 5 9-16 3 
; £ATT P D t m-t) ^(Dy" by TV —;Vi?T ^ 

[0 0 10] 

lite] 




[N- -N-7xn/V7^ /] 

h y7x^7^;y (SJlTm-MTDATA«t) « 

[0012] mzmmiEiL&Affimm ( 3 ) ±k f y * 

(8-^D/7-h) T/U*~VJ* (^TA 1 q 
i~) *<0*»«3fc«c«r 1 0 O nmSS^Trof^Ii 



U *TBI»3tS (4) ^t^o **^-t<D±fc|»B 
(5) ^ ItMg :Ag. Ag:Eu,Mg:Cu.M 
g : In, Mg : S n§^M*If 2 O 0 

[0013] £ajl<d x o ^btiitm^n. mmnmw 

:EJL£*rF-as&AS*U ^Off^(-<tt)l63t"rSo ft 
SlCMg : Ag^MfV^ELffm 7-15V 
aficOSJBE-C 1 0 0 0 c d/m 2 £t±<03Wft^»fen 

tf, EL<DWatt*feJJ12fflF£JL±^Bi«)Sr:t 1 bftJfeiX 

[0 0 14] jE7Ufcai<i-».i: LTii^/i^ttSCuP 

(tte) »£®#*rSSlB tac-ij -CSfl® J«»5. 2 
eV^/hSl^ tt*BI*^4. 6-5. OeVmS 
©I TOd»&o:E?L&A»spW:fiv\> bd*b, "HT«*i» 

^3a<iai!fl*jR^9fiv\ (lum 

[0 0 15] ML 3) - (ft; 5) ^Lfcffrg* 

©Lit (LUMO) co^^/w^- Sr»*>, pT«K 

[0 0 16] L/$>U tt*IB«* s tt 5 . 4 — 5. 7eV 
fefl^*t<> tt*H#4. 8eVgSOITO» 

[0017] z.<D&&&wtz>tctb. ate) -c^£*v 

6m-MTDATAft tt^Pgi$Ctf*#J 5 . 1 eVg^ 
<D-CffWI!g:4. 8 e V^ffiO I TO^f)(Ox^- 

[0 0 18] L£>U MTDATAfl^t^K, 

[0 0 19] S»*0>f/W^^— i/a^mt u-c«g» 

*^m?&^mjBEi 2v-ctf c d/m 2 «±oa;flt«ds 

Rl*|ffflLCD^y^7>r 
<b LTteL i 1^3 V<^«JE"C^^54 0 c d/m 2 

EL*?«r*atSfcft» jE7LftA»*dSK< EL*? 



-3- 



[0 0 2 0] 
[00 2 1] 

[^Jg$r^-r^^i6(7)^] *&W\z&\,^X, tfff2S£ 

u uti) -c^ x.tL^m t . 245 

[00 2 2] J£ATl^ *ftW<DmmmmE L^©*f|j& 

^wiELSf^ «s (i) ±\cmm (2) , je 

TL^A^e (3) , *T«H6)tS (4) , Iftfi (5) , 

mitm (7) u #mmm (s) \zxm± 

* (9) «r«fLt«»Lfc»fr©fl|-e*5, **HK: 
*5»<5— «* Mfcl) ■C«**ft*4fc«TJE?Ltt7Jfc3aSJi 

[00 2 3] H 2 Wt. JElL8LAf$imm& 2 mffif$<DW& 
-C*!K (10) tUT*»WI?*5 

tt«-*5£ Mfcl) -C**6ft*«ll*r«V\ m2 2E?L& 
AttiSB (1 1) *LTf|llIBLttA*fiSJi (10) <o 

^mm¥tytunt<D^m^^m2iEKmAmmm (i 
i) tm^&zkvmmxxM (4) 

tt, *Ott*H*i:**»tOttttl!:J:or»ljE?Lft 
A*&3tS (10) *fcI4HS2jE?LaA»aJi (ID© 

[00 24] "*6lc. B3fi % *T«^3tS (4) 

(5) Mlc, «%JIJ:9t>*«ftil:VMfr««tiK«^ 

Wftm^ttAfwt^ri-s^ww-T-aEA^aw (6) & 

[0 0 2 5] 



fft^-r^o ss (1) ib-cfi, tf^^y^-yvw 
»35s«fflprtB"e*>*. sts (i) t-i*. =x>h^*^ 

&.&V5±7 #ftttgttiL7'(A'*—. RGB* 

[0 0 2 6] MS (2) irtm SIR (1) _t(C IT 

owbi^y >WJ±*iz tmiamrj^ ^~*>j*<d 
mitt***?* 9 ^^jSfe»-r*«ufclWS**fett* 

MoSRVtl, 4fcttfflatftO*:ftlOnm8« 
tfW£o&^;fcfctt«£«<^&£: I TO, IfefbMtt 

^7 f t If tfe¥8^SS^ y y >\ # 

[0027] ua»u wi<nm&\a±< mm (2) n^m 

Ht», MM (5) Sra«lit>L<tt*aflt«tt8 

r^t>-c^5o (2) ttm tt*m3& 

4 . 6 e V £JL±<D^»ft:X«, L < tt-ttb 6 CO&S-^ 
^*5:«&toSfi (1) ±ic*«bfct©*rfl6«r 

«a*tt^i--5r^ds-c#^o K« (5) ^^S^-efe 
*L«r, wsif&fts (4) '<D'j>*< kt>—*t&&m-c*>& 

[0 0 2 8] RlC««n^439«m|jE?LSAttS£JI 
(3) $r^® (2) JiK^-rfco ^^tiELH 
^tt, IE7L^A«i^g(-> Mfcl) -C^-fft^W 

**OJi«r«v^«^i:«s-c*S. -«* (ftl). -CS-f 

mztt^Zik^&X3bZ>tz£>, Art 
[0 0 2 9] (ftl) -?7F£t\,Z>fc&%><DM&mtV 

ro«jc**M3&s«3e**xSfc>»t-ett*v\ Mfc2) -c 

^7^lsWg9 0t: (DSCC2 
O^C/m i n <0#®j««t?SIS) , it&MmS. 2 e 
V. rc^^-^y^S. levt «# + ^3EK* 
•fi^K-CtSo #btlfcR«:m-MTDATAJ:0 1 



-4- 



[00 30] (fb2) -?7F$tlZ>fc&m*. N — (4- 



H,C 



[0 0 3 1] 
lit 7] 






:o) N ^o _ <o: 



[0 0 3 2] ■C^SttSft^ttfeWfeiX-So 

[0 0 3 3] (fbi) £>tt^BS$: (HOMOOx*^ 

[0 0 3 4] Mfc2) (Dm^ t f t <0 4-^^y=n 




^/i/^— ^^y^fi*>*i9Kt>€>"f, HOMOHUM 

«b2) T?^-firk-g*SrV i 1 sme i e rBSt*^ 
[0 0 3 5] 



[00 3 6] •Vifr-tit&ltofr 
^^Ati, Na*(DSS#ST, Wi t t i gKJ££ 





[0037] »feftfc* y ^— «rr*v*^«««IEfc b 

[0 0 3 8] 

Mb 9] 



-5- 



-CH— CH, 





9 0 



[0 0 3 9] -C^-t-*3BW#b^1#JB¥7-6 5 6 1 1 



@£5tJfc£-fr6 t . 4#JH¥ 7-6 5 6 1 1 
[0 0 4 0] 

[ftio] 



H 3 C 






0 



[0041] <nmm<om&mmbtiz>o (ft 8) -c^ 

[0 0 4 2] 

[fbii] 



CH,OH 



H 3 C 



CH, 





o (O 



[0043] -c^-rft^f*, aftr* y n-r/K aft 

^DD^f;U7f l/y, aftW^^t-f 

#*W#fcaM*«¥4 - 1 1 5 0 8 4^Am-C^tz^ 

[0 0 4 4] 
[0 0 4 5] 
[ft 1 2 ] 




-6- 



OH 




OH 

HO 

Ho' OH 
[0 04 6] ^Sft^fl^WttN- (4-3— K^o: 



-/W) -tf* (4-^ h^r^^^n/U) 7^ y<h p-T 

it t/ 4 n>m bRfcZ -frfi^ttWffiS £ « A& , 

[0 0 4 7] 
Htl 3] 



H,N 




[0 0 4 8] T?3pS*b65>T 5 Vtt, ^SUI^fcttlBite 



[0 0 4 9] £fc. 
[0 0 5 0] 
■Iftl 4] 



H,C 




CH, 



H,C 



[00 5 1] -C/Ttlb^liN- (4-3— K7x = 
^/^uv^r^/^^/g^^^^co-C, ^c^^co (it 

[0052] ^e>tc N Bffit*^tera^tt*§i»ofig^ 

0 . 5 e VfiTFKl/hS < UEa&ASWOftJi, 



H C 

&^0@fcrC. ^12 4 5-2 0 0 0^) ({fcl) -c* 

[0 0 5 3] 24 5-2 0 0 0(7) (ft: 1 ) "C^-fr 

5J»^Ofi^iE7LaAlfta6tt'»^« ^ ttlt it 3 - 

!) Ky, f an eD-;W^§Wi2 4 5-20 



-7- 



0 0<D&&*JER&Ami£ttW&±if htlZtf. 

[0054] z<Dmz&mnn&mm&. 

E?LaA(fciS» (Vmmte 5-100n m-Cv b < tt 
5 0nmS«l;»*Sn5. 

[0 0 5 5] Rte, jBLttAlfcaBi (3) 
S (4) *r»«-TS. 

[0 0 5 6] WSHSftS (4) Wt, RT**«lcaiV^** 
«r*i-<5ff««)*«:ft:4rl»£iUb^tfJi-C?*><5. 

S^(cfi*3fe«c^^r-*r«5S3feS (4) *r»*RTtt-e*> 

[0 0 5 7] UtH h^irv, -y-y 

^vvflfcitt. tfu^. sn.*:^ A'^U^ x 

h^x^/i/^^xy, 9, lo-tr* (7i^ 
Alq, hU^ (5, 8-^yyy7- 
!)/7-b) TA'S^fr-Mttfr* tf* (8-^/!);7 

-h) by* (5-7;utp-8-^r/y; 

9— h) TA^ = ?A|g#:, h y ^ (4-7**^-5- 

hy7^o^f/w8-=3r/y;7-h) ta^~# 
hy* (4-^^-5-i/r/--8-^y y 

hy7;^D^f;v-8-dryy;7-h) [4- (4 

if* (2-^^-5-i/7/-8-^;yy7-M 

[4- (4-i/T S 7 =c~jls) 7x77^h] TA^ — 

£.*>|g#s hy* (8-^ryyy^-h) xx^wj* 
tr* [8- (^-hvvw) 7-;y^7yy] & 

[h] ^;y/7-F) -<y y * A$g# (otb 

eBq 2 tBS-T) > 1, 2, 3, 4-fh77x^> 

y s ^y-2, 5 --J^y^/u^zy- P -7=^=-\s> 

tf^U^, fe^V^^II^-S 1 4 8 8-*§-4^&, *g 
4MMS5, 141,671 #««H<. 1^4,769,292 -§-Wffl»*."C 
WfcSftTV**»3^»*N. N' $>T!>— A«fctrn 



[00 5 8] ^nb^*T«l»*JHtt-»^fiKiR*ifettXffi 

aura* &mm&. ^\f>^-bm<ojm^^^^ 

[0 0 5 9] W«3S3fcB (4) *S*fe«^ 
m^mfc-tZm^^^r h 1 0 0 n m^T^fc 9 . # 
$L<li5-50nmtfc5 8 r. it 

y ^-^H^-tr-A-g, r^y/ws, ^^!Jp^ 
-r/^^-^^yus, 7^yo^f;n, 7^yp^;ut 

^rV^f/VS, y n^A^^ri^^A'S, W*^e 

[0 0 6 0] *«»S#H (4) IS 

fcfn n trn-yV**<D**#«r, 1 SSR±y^ MS* 

it^^ Ms*f8:ff*^ k— trv^-raaN 

[0 0 6 1] »ClC, W«HS#S (4) ±(cW«ia^^A 

(e) wwit^aEAifcaw-^ 

m (2) as^aw-e, awtu<f4*»woH« (5) 
[0062] mmn*8LAffimm<Dm t vxn, bpb 

D> 2, 5-fcT* -l x 3, 4-*-* 

ARSStt: 1 54 01, 1 9 9 1¥) , 

026 o^«-c^e>nrv>5 hyry 

[0 0 6 3] 
[ftl5] 



-8- 



F 3 C 



[0 0 6 4] 




<£#^ (itl 7) *21) ^SSMRMBiC 

[0 0 7 2] *M^Zs*%m2M #1969H (1995^) IB 
^(DMarko Strukelj^C X £>Poly (p— phenyl ene vinyl en 
e)&%M<D±\cmfhfrtil , 2-Bis(3-hydroxy)ph 
enyl— 4 — (3 — trifluoromethylphenyl) — triazole£ 
Decaf luorobiphenyl(DJ|ft^o>fb7K^^^^ V ^—^(Dfc 

[0 0 7 3] £fc, h»3t*S: 

[oo74] w«m^^x«^a ( e ) 

VDfe jRaBtffiVO^jfelCjz^tr**?^ lnm-l 
[0 0 7 5] RICHW (5) (4) 

«-««^aA*ft^e (6) ±\m&r&. ®^ 

ffiASr»*««c1Tft5*:«>fc*«**Ji (4) *fctt* 
^&A«fc£B (6) £Si-*®fcffitt*M*o^R£JB 
v>6 4:J:9aUlltt-efc*o HW«r«Wt5»»liMg, 

(SftiMMfcttL i,Mg, Ca, Sr, L 
a. Ce, Er. Eu, Sc. Y. Y b ^0&JH£ 1*1 
£Lk2:« SS^Ag, A K In. Sn, Zn, Mn, 



[0 0 6 5] hyry— /Ht-ft*. 

[0 0 6 6] 
Mfel 7] 




[0 0 6 7] 
[ftl 8] 




[0 0 6 8] 

Mti 9] 




[0 0 6 9] 
[£2 0] 

[00 7 or 
[«2 1] 

[00 7 1] -T&$nsStr£tf5}-?Jfc2 o o 0J£XT<£> 



-9- 



[0 0 7 6] tt«0)«j«#8fcW:, ttmzfS CX, JgftJP 

(5) $rM^r«t6^ij;, t&tmmmtzx 

<9 1 0" 5 To r r t-^-J^T^SOT^^ t 
tcS'J * <^^aid- 6 Jgl*j^5£BIJf:ff -C n * - b 4 

[0 0 7 7] T/w* y ^M^^tr(g:tt*glS:^ei$rffiv> 
fcJfr&Ktt, «F(ctt*|8*dS/jN$ < ft 19 tfftAa*A5 
fRj-b1-£o Wl^itf, A l <3>MgtCL i QT/l'XV&m 
Sr2 0^^%S*aSSDUfc»-&tt3. 0-3. 2eVC 

[0 0 7 8] *r"C, TA-;*? y&M£2 0^;u%HT$ 
trRMB-frAW^ 0. 5-4 0nmSfl[Ol?*lc«It 
fc^> <*6>{C-t<£>_b{C5 0 — 3 0 0 nmffitT/P* PA 
im^NAl, In, Ti, Ag^E^JSSSr^K 

ro± 5ftB*aMW4L i > Mg*<Dffitt*H»-CJKft 
ffi3ft«i*u^**A l VoftftEdSfiv^AM*!:: 0 . 1 M 
S%^T$tp^^»-rsr^(c<tl9, *^*-?ft< 

iciM^jsr* »a*3 

«fctf*®1«SJbg£$fc*T: 10-30 OnmgS^lIt 

[0 0 7 9] ftJciH^^^rWJi^KttoiMfcftRCfc* 
^*^±^»JhJi (7) S:»*t5o »Jtg (7) f*. 

MM (5) oMMVfelcXMtt-*. »itJi»»o«i: 

Ltll S i O z , SiO, GeO, MgO, C a O, 
A 1 2 0 3 , B 2 0 3 „ T i O z , ZnO, S n O^CO 

itfbtt ( i mfiMt**^¥*M&**b'rtix^& n t 

<>*>*) ,MgF 2> LiF\ BaF 2 , A1F 3> F 
eF 3 «©»fttt, ZnS. GeS, SnS^» 

*0E> jtr ^ *s 1 x**m*s< v T-&<D-&^mm<k&m*h 

cvDfc ^^y^fe ^^-^^u-v 1 
[0080] im.jjQmttxmm'rzm&ia^ t&ux 

If-CtSGe O Ltl^^rt^ b 

Idg^t-Sffi-hlCL i §OT/^ y &M^C a. Mg^O 

xh^\ 

[0 0 8 1] §e>(C, M^O^A$rKCfc^>tC, 



*#*m (8) zm^x, jfyxwusKDmitm o) *> 
&Pr (8) ^11*^^9^ h«a>iuiMfra 

^UGfclfVrfcft^U £UtJi (7) ±^lh« (9) 

*?tjv% y &jr^t/v# y ±s&jb, #±sft 4ra>e>fc 

»o»Sr**bT*5V^t>Av\ 
[0 0 8 2] B±©J:5i:i*Ufc#IilREL*f 
tt, ^*&E?L&A»§i2fS (3) {ffiI«rjEt Ltffll (1 
2) fcjJ-K* (13) -CSHKbitaajESrHia+Sn 

mAffimm (3) «<D««*sjE(c«EBpaisix'rv^(ffl 
[0083] *am\zzimmnmELm**:xvL±\z. 

[008 4] 

<nffiMi >mmim&<omm (i) tut, «i. 

1 mm(OW7^il^^^ y y^«tfc 
1 7 0 nmCO I TO^x^fy^ b'**~- ^^bfc 

«ffl«ric*ftb. Yy/D^r^3-/naTft 

*&bB§8i (2) irbfco I T O^Sn<7)tt : ^§l^^4 . 8 

S (3) bL.X (lb 2) -Ctrt^$:7 0nm^I 
«bfc 0 

[0 0 8 5] WSI^*® (4) t bTA lq^4 

OnmilU (5) tlTMg^Ag 

^r^^SW: 10:l-C2 2 0n bfc e 
^tlhg (7) tLTGeOSrl. 
« ( 8 ) ■ <r3fc«fkttWIB ( 9 ) xmm b^#f bfco :o 
5tm* 1 2 V^Sl^SiE-C 5 4 8 0 c d/m 2 coHJ^fe 
«C*ft**bfc. ^ffibfc (ft 2) *>**M»»«t*'<* 

b^$rHj4iC^:-fo 

[0 0 8 6] <it««i >sat«i irP«^^3ffib^B 
ffi (2) _b^, JE?LaAlft^S (3) b^XftttSl 
7(OTPD (ft 5) -(?*tft^*Sr7 0nmXai*t 
fc 0 mvm^tm (4) «TWt§BK«l tlBWHJi*^*^ 
KbfCo 2 V(Dfi3ftf!I£-mi 9 1cd/ 

m 2 , 1 6 VC0S[*mjaE-Cg^S3 2 8 6 c d/m 2 
•Cfc «9 Hl^I 1 (Dm* i •? t>S5V^^i&®ESrS bfco 

[0 0 8 7] <**«2>«tt«r^H«lc:«Q ! 3ffibyt 
^CAr^X^UcW (2) 
IE?L^A«5^ (10) b bX (ft 7 ) -C«i-ft-fr*S: 
5 6 n mS^If bfc G * b 2 iETL&Atfti&i ( 1 



-10- 



1) £ LT$HF-fi5 1 7<£>TPD ({£5) ^5nmOi? 

[0088] mvmitm (4) ktwchiswi ^f^w- 

m&tel 6 2 7 9 c d/m 2 "Cfeofc 0 ffiffi b/c (ft 

[0089] <iaft«3>sas«2 fcrawd&abfeiiB 

« (2) JilcffljETLfiLAJISJI (10) tit (ft 

2) ■e«tft*»t4 5nm«a*fU S 2 

mmm a d itwis 1 7^tpd Mts)-* 

5nmOl^^IflfCo 

[0 0 9 0] &tC, mm&ytm (4) HtBeBq 2 
£4 5 nrnllU ^©Iffilcftfi (5) fc UA 1 £ 
L i Sr^*a$gJt5 : 1"C6 OnmlfUilC, A 1 
^18 0nmailt »ihJl (7) i It 

GeOfrl. 6//mIII, #^*#[ (8) £3ttif!ftte 
IftJig (9) -C»*L«»Ufc 0 r^tt3 V^Mt 
JE-C4 5 c d/m 2 (0»Rfefc:£5£3B#U 4VC64 
5cd/m 2 , (3. Olm/W) v 1 2.VlC*5l?£ff 
tf»2 0 7 4 0 c d/m 2 -Cfcofc, 

[0 0 9 1] <H»«4 >H16«2 £|*!«fc&JlUy» 
C (2) ±(C^-iE?LffiA^S (10) ^Lt (ft 
2) ^t^5r4 5nmSSl«tfco ^ 
2jE?LffiA«iaiJB (11) <hLt, »fi5 17©TP 
D (ft 5) SrlOnmOf^tSMflfc, 

[0 0 9 2] SciC, (4) UA 1 qK* 

fit^aAUl^i (6) atBeBq 2 HOnm 
JK*U ^<o±ffi<o»ffi (5) HTttXlKfll fcWMKc 

110c d/m 2 oJlr»fejcai*Ufeo 

[0 0 9 3] 

[B 1 1 



f*> (ftl) lc^tt*B**/h*<jE?LttAl*3aMW* 
fc«jfcfcfb*WBv*a£fc'T?, 1 2 v©B««E"e»f 

cd/m 2 «±<DK»SftEL»*dS"5TIBT?, 3-4 V 

[■nomtftftn] 

[SI l ] *JHl0#IMtHE L*^o»fB<o«3So-« 

[B2i ^mm<D^mmmELm^<Dmm<Dmm(o-m 

[B4] **H©-*K«KJ:a <{b2) ©**MfcRJR 

TIR-810 0MTKB r jfeteJ; 0 SlJ&Lfc. &$C3 
100 — 370 0/ cmO^n— K*KiRtt*^CJ: 

So 

[SI 5] *XH<D-9HMIK:J:5 (ft 7) 0*ft!*jKJR 
T I R-8 1 0 OMtKB r ifelC J: ?) jfflJEbfep $t$C 2 

300 — 2400/ c m<0B0*r*^ft*©~IMb«3RK 

£9, &$:3 1 0 0 — 3 7 0 0/ c m<D7u— KftRtt 

i-ss 2-nc 3-jE?LttAi»aiJi 4-4ra»B 

JftJi 5 -RHi 

6 -tll^aAili 7 — M-JhJB 8 ---tttttttttt 

l 0 -SB l jEJLffiA(*j3MI l l ••■ JU 2 E?LfiA«I^S 

1 2— MR 
1 3-y-K* 1 4--BMBK9HJLP 

[SI 2] 



.12 



tTnTT 

2 3 4 5 7 (4 S 



3m 




-11- 



[H3] 



[H4] 




«a (c 

[H5] 




-12- 



